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Preparation and electron transport properties of
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Abstract: A novel low bandgap donor-acceptor conjugated polymer (PBDID-TCNT) was prepared by
Stille cross-coupling reaction to explore the relationship between polymer structure and performance
and obtain electron transport type semiconductor material. The thermal, optical, electrochemical
properties, and microstructures were investigated using thermogravimetric (TG), different scanning
calorimetry (DSC), ultraviolet-visible-near infrared spectrometer (UV-Vis-NIR), cyclic voltammetry

(CV)and atomic force microscope (AFM). The polymer has excellent thermal stability, broad absorp-
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tion spectra, deep-lying lowest unoccupied molecular orbital (LUMO) energy level and low highest

occupied molecular orbital (HOMO) energy level. For the first time, a PBDID-TCNT type polymer

was obtained. And the organic thin-film transistors (OTFTs) were also fabricated using the new poly-

mer as the semiconductor layer with bottom gate/top contact configuration. The devices provided high

electron mobility up to 0.11 cm®/(V ¢ s) under vacuum condition and the I, /I ratio over 10°.
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Fig.1 Synthetic route of polymer PBDID-TCNT
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Fig.2 (a) TG and (b) DSC curves of PBDID-TCNT
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Fig.3 (a) UV-Vis-NIR spectra of PBDID-TCNT, (b) Cyclic voltammogram of PBDID-TCNT

3.3 =B Ese

OTFTs g 4R HIIC M / T804 floh 235 4y, G ki
FANE AR B4 42 ik, A B P S ME TRE  T 48 2% 2
R U AR Z 8], BAR S5 I 4 (). BT

A L ) 2 T M B I 0 A T A AR K R
M), 2E T 52 W 2 1 A PR AR L IR AR A T OTS & 4
Si0, R 1H . 6l 1F 19 2% 74 38 T Keithley 4200-SCS
R SR E A = i s A D SN



642 W5 B

%33 %

IWERAWW R TR, BE Y0 & &K
AR TE B A IR K, 7E B s b
FAEE AR YE, B R ML 1 iR, =R
TRRKEFIEEFE (o) H 0.07 cm”/(V + s),
FFR A 107, £ 180 C FiR K 30 min, fx K
B IER R (pene) ETHE] 0011 em®/(V » 8, F
YE N 0.09 em?/(V « ), JF & AL 8K & ik
2.4X10°, BB JOR B — 20 T, Ph e B A
AR, BAJG A EREA T — o R, X 2
PR Ry 3R ok CRE 2 B 1 b i B R ) S RO T B

BIF o A A5 25 7 04 T P R A ) [ B R ok s il
1RG4 HE T HEFRAS O B BR K T )2 A
P R T RO F A Y R AR
SR EE Ry 180 °C B AU (1 4y H i £ R e B ok b
MR WE 4 (b, 4 (OFR, Bl 4 (b4t ik
HRAYM IR R E 2 N IEME, B 4 (o 5B EE
P i 28 AE G0 TR T PR R X3 5 AT I A I ity
WA BRI VOIREFE, I B A B 305 T I
R A YR B 28 S R T X 2R S G
INRG WA AR R

Rl BREVALSEENREERGERE

Tab.1 Devices performances of OTFTs based on polymer
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Fig.4 (a) Structure of bottom gate/top contact device, (b) output and (c¢) transfer characteristics of poly-

mer annealed at 180 C
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